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3ah ecex u G S, sde S — npocmpaHcmeo IUeapi^a, a nocmoHHHaH 5\ He 3aeucum 
om u. 3Ty oueHKy Ha3biBaiOT TaKioKe HepaBeHCTBOM rop^imra [2]. 

B ^ajibHeiiineM mm Hiir^e He 6y,a,eM Hcnojib30BaTb HenpepbiBHOCTb 
K03(p(pHn,HeHT0B onepaTopa L , a TOJibKO hx npiiHa^JiexcHOCTb npocTpaHCTBy 
Loo h on,eHKy (2). IIosTOMy b cjiynae c Qii g G Loo ^ajiee nocTyjiiipyeTCH 
cnpaBe^jiHBOCTb oueHKii (2). 

H3 oueHKii (2) h Toro, hto KOScpcpimneHTbi rjiaBHoii nacTii c a ^ cymecTBeHHO 
orpaHH^eHbi, cjie^yeT, hto nojiyTopajiiiHeiiHaa cpopMa 



ceKTopnajibHa, 3aMbiKaeivia, h oSjiacTb onpe,n;ejieHHa ee 3aMbiKaHHa paBHa 
H™(M. n ). IlosTOMy, corjiacHO nepBoii TeopeMe o npeflCTaBjieHHH, cymecTByeT 
eflHHCTBeHHbiH m-ceKTopiiajibHMH onepaTop b npocTpaHCTBe L2(MJ l ), kotopbih 
mbi o6o3HaHHM TaKJKe nepe3 L , TaKofi, hto 



B onpe^ejieHHH (1) mm npe^nojiojKHJiH, hto KOScpcpimneHTbi c a ^(x) npn |a| + 
\(3\ < 2m aBJiaiOTca pacnpe^ejieHnaMH. Ochobhoh Bonpoc, HCCJieflyeMbifi b stoh 
rjiaBe, — HaiiTii flocTaTOHHbie ycjiOBPia Ha K03(p(pHH,HeHTbi c Qj/ g, rapaHrayioiinie 
KoppeKTHoe onpe^ejieHne L KaK ceKTopnajibHoro onepaTopa b L 2 (M. n ). Otbct 

Ha 3TOT BOnpOC Sy^eT B TepMHHaX npHHaflJIOKHOCTH K03(p(pHn,HeHTOB 

npocTpaHCTBaM MyjibTiinjiiiKaTopoB 113 coSojieBCKoro npocTpaHCTBa H\ b H^ 1 . 
IlocKOJibKy TOHHoe onucaHiie TaKiix npocTpaHCTB cjiojkho, b cpimajibHOH 
TeopeMe mm nojiynriM flocTaTOHHbie ycjiOBPia npnHa,i],Jie>KHOCTn o6o6meHHbix 

(pyHKU,HH 3THM IipOCTpaHCTBaM B TepMHHaX HX npHHa^JieJKHOCTH CoSojieBCKHM 

npocTpaHCTBaM c HeraTHBHMMH HH^eKcaMH rjia^KOCTH. 

KpoMe Toro, mm noKa3MBaeM "(pH3HHecKyio KoppeKTHOCTb"onepaTopa L. 
HMeHHO, ecjiH c a ^ tTl , \a\ + \(3\ < m — rjia^Kiie (pyHKinin, cxo^amneca 
k c Qj/ 3 no HopMe cooTBeTCTByiomero npocTpaHCTBa MyjibTiinjiiiKaTopoB, to 
nocjie^OBaTejibHOCTb onepaTopoB L n 6y,a,eT cxo,a,nTbca k L b CMbicjie 

paBHOMepHOii pe30JIbBeHTHOH CXOflHMOCTH. 

HaM Sy^eT y^oSHee CHanajia nojiyniiTb pe3yjibTaTM b oSnjeii (popMe. 




1» \a\ = \/3\=m 



l (u, v) — (L u, v), ueV(L ), v G i?2 



n 
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1 06o6m,eHHaa cyMMa ceKTopHajibHwx onepaTopoB. 

IIpH6jTHxceHH5i onepaTopHbix cyMM 

HanoMHHM, ^to onepaTop T b rmibSepTOBOM npocTpaHCTBe f) Ha3biBaeTca 
ceKTopnajibHbiM, ecjin HaiiflyTca Hiicjia 6 < tt/2 n M < oo TaKne, hto 

\Im(Tx,x)\ < tg9(Re(Tx,x) + M(x,x)), Vrr G f), \\x\\ = 1. 

CeKTopiiajibHbiii onepaTop T Ha3biBaeTca m-ceKTopnajibHbiM, ecjin BHeniHOCTb 
ceKTopa |ImA| < tg#(ReA + M) co^epjKHTca b pe30JibBeHTHOM MHoacecTBe 
onepaTopa T. 

Ji&jiee b 3tom naparpacpe mm SyijeM npe^nojiaraTb, ^to T — ceKTopHajibHbiii 
onepaTop b rnjibSepTOBOM npocTpaHCTBe S). IlycTb S)\ — rnjibSepTOBO 
npocTpaHCTBO, njiOTHO BJiojKeHHoe b $), a onepaTop T TaKOB, hto 

ci\\x\\l <Re{Tx,x) < c 2 \\x\\l Vrr G £>(T), (3) 

r^e || • ||i — Hopivia b S)i, a nocToaHHbie C\ h c 2 He 3aBiicaT ot x. B stom cjiynae 
KBa^paTH^Haa cpopMa He(Tx, x) ^onycKaeT 3aMbiKaHne Ha Bee npocTpaHCTBO $)i, 
h, corjiacHO nepBoii TeopeMe o npeflCTBajieHiiii (cm. [4, rji. VI. 2]), cymecTByeT 
paBHOMepHO nojio>KHTejibHbiH caMOConpajKeHbiH onepaTop T TaKoii, hto 

(T x, x) = Re(Tx, x) npn x G V(T ) n D(T), 

KpoMe toto, D(Tq) c S)i h T>(T ) njiOTHO b ft 1 . H3BecTHO TaioKe, hto b stom 

1/2 

cjiynae T>(T ) = Hepe3 S)-i o6o3HanHM flyajibHoe npocTpaHCTBO k S)i 
no OTHonieHHK) k CKajiapHOMy npoH3Be^eHHio b $). B nacTHOCTH, 3anncb (/, g) 
o6o3HanaeT kbr CKajiapHoe npoH3Be,i],eHne b fj, t&k h ,o,eHCTBne cpyHKiniOHajia 
/ G Ha sjieMeHT g G S)\. 

Teopeivia 1. IJycmb Hi, H — napa zuAt6epmoeux npocmpaHcme, npuueM Sji 
riAomHO OAOwceno e $). Hycmt T — cenmopuaAbHuu onepamop e S), npuueM 
eunoAnena deycmopoHHHH ou,enKa (3) . Hycmb Q — ozpanuuennuu onepamop us 
S)i e $j-i, npuueM eunoAnena ou,eHKa 

\(QfJ)\<£(f,f)i + M(e)(f,f) 3ah nenomopozo e < 1. (4) 

Tosda T + Q — 3aMKnymuu ozpanuuennuu onepamop U3 npocmpancmea Sji 
e fi-i, 3ah nomoposo aiopMa ((T + Q)x,x), onpedeAennaH na S)i, saMKnya u 
ceKmopuaAbuan. Cyatcenue onepamopa T + Q na S) (o6o3uauuM ezo S = T+Q 
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u Ha3oeeM o6o6w i eHHOu cyMMOu) ecmb m-ceKmopua/ibHuu onepamop e Ecjiu 
nocAedoeameAbHocmb onepamopoe Q n : f)i — > maKoea, umo 

||<5n-<5||^0 npun ^ oo (5) 
(3decb 6epemcH onepamopnatt Hopjua U3 S)± e fi-i), mo 

S n = T+Q n =A T+Q = S. (6) 
IIpu amoM cneKmpu o~(S n ) cxodnmcH k cnenmpy <j(S) ceepxy. 
JJoKasameAbcmeo. TaK KaK T ceKTopnajibHbiH h BbinojiHeHa oueHKa (3), to 

c i ll^i Hi < I Im(Ta;, x)\ < C2||x||^ 

c HeKOTopbiMii KOHCTaHTaMii C\, c 2 > 0. Tor,n;a T npo^ojiJKaeTca Ha $)i KaK 
3aMKHyTbiii orpaHirqeimbiH onepaTop H3 i}i b H3 ycjiOBiia (4) 11 TeopeMbi 

06 ycToii^HBOCTH 3aMKHyTOCTH (cm. [4]) nojiynaeM, hto T + Q : — > 
3aMKHyT h orpaHH^eH, KpoMe Toro, (popivia ((T + Q)x } x), onpe^ejieHHaa Ha Sji, 
3aMKHyTa h ceKTopnajibHa. CorjiacHO nepBoii Teopeivie o npe^CTaBJieHHH, c stoh 
(popMofi accoHiinpoBaH m-ceKropHajibHbiH onepaTop S = T+Q b npocTpaHCTBe 
Sj, KOTopbiii ecTb cyxceHne onepaTopa T + Q Ha oSjiacTb 

V(S) = {x\Tx + Qx e S)}. 

Ecjih onepaTopbi Q n TaKOBbi, hto BbinjiOHeHO cooTHOiueHHe (5), to npn 
^ocTaTOHHO SojibHiHx n fljia Q n BbinojiHaeTca HepaBeHCTBO (4), a noTOMy 
onpe^ejieHbi onepaTopbi T+Q. ^OKajKeM paBHOMepHyio pe30JibBeHTHyio 

CXOflHMOCTb (6). 

IlycTb T — onepaTop b f), accoHHHpoBaHHbiii c KBaflpaTHHHOH (popMoii 
Re(Tx, x) (stot onepaTop yme Smji BBe^eH b Hanajie naparpa(pa). TaK KaK To 
paBHOMepHO nojio>KHTejieH h T>(T^ 2 ) — S)\, to T 1//2 ocymecTBjiaeT H30Mop(pH3M 
S)i Ha S) h ft Ha ft -i. 

IlocKOJibKy HopMbi onepaTopoB T + Q n : S)\ — > paBHOMepHO orpaHnneHbi, 
to HopMbi onepaTopoB 

Z n = T 1/2 (T + g„)T - 1/2 : 5) - S) (7) 
TaK>Ke orpaHH^eHbi paBHOMepHO. KpoMe Toro, H3 oneHOK (4) h (5) cjie^yeT, hto 
c\\\y\\% < Re((Z n + p)y,y) < c 2 \\y\\% e ft 
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C HeKOTOpblMH KOHCT&HT&MH C\, C2 > 0, He 3aBHC5IIIi;HMH OT U H y, eCJIH p — 

^ocTaTOHHO Sojibinoe nojiojKHTejibHoe hhcjio. CjieflOBaTejibHO, HHCJiOBbie o6pa3bi 
onepaTopoB Z n + p OT^ejieHbi ot Hyjia nocToaHHoii c\ > 0. Ho Tor^a, corjiacHO 
TeopeMe Xayc^opcpa, Z n + p oSpaTHMbi, npH^eM \\(Z n + p) _1 || < c^ 1 . 

Tenepb flOKa3aTejiBCTBO moxho saKOH^iiTB Tax me, k&k b paSoTe [8]. HivieeM 

(T + Q n - p)- 1 - (T + Q - p)- 1 = (T + Q n - p)-\Q -Q n )(T + Q- p)' 1 = 
= T l/2 (Z n + P )- l [T 1/2 (Q - Q n )T- 1/2 \{Z + P )-%- 1/2 , 

r^e Z onpe^ejieH (7), ecjiH b stom paBeHCTBe onycTHTb HH^eKC n. 
OneBH^HO, nocjieflHee TOJK^ecTBO flOKa3biBaeT paBHOMepHyio pe30JibBeHTHyio 
cxo^HMOCTb (6). TeopeMa ^OKa3aHa. □ 

3aMenaHHe 1. B ycAoeunx meopeMU 1 neAb3H ymeepotcdamh o6uHHyto 
cxoduMOcmb cneKmpoe onepamopoe T+Q n k cnenmpy T+Q. KonmpnpuMepu 
mochcho naumu dacnce e cjiyuae ozpanuuennux onepamopoe T uQ, deucmeywmux 
e (cm., nanpuMep, [5]). IIpu Kanux donoAHumejibnux ycAoeunx cxoduMocmt 
cneKmpoe ymeepotcdamh momcho? YKaotceM odno docmamonnoe ycjioeue: T 

— cuMMempunecKuu onepamop, eunoAnena ov^enKa (4), a Q : S)i — > 

— KOMnaKmnuu onepamop. B amoM CAyuae cxoduMocmt cneKmpoe cnu3y (a 
3nanum, u o6uHHyw cxoduMocmt) mochcho doKa3amb mouno maK cnce, KaK u e 
caMoconpHMcenoM CAyuae. 

2 Onpe^ejieHHe h CBoftcTBa npocTpaHCTB M[k, —1} 

IlpocTpaHCTBO iJ|(R") Ha^ejiaeTca ecTecTBeHHbiM CKajiapHbiM 
npoH3Be^eHHeM 

(/, g)s = ((1 + x 2 ) s / 2 Ff, (1 + x 2 y/ 2 Fg) L2 . 

H3BecTHO (cm. [6]), hto onepaTop (—A + l) a / 2 ocymecTBJiaeT H30MopcpH3M 
npocTpaHCTB if| h #|~ q . 

H3BecTHO TaK>Ke [7], hto npn uejibix s G R + SKBHBajieHTHoe CKajiapHoe 
npoH3Be^eHHe b if| mojkho 3a^aTb Bbipa>KeHHeM 

{f,g)'.= 1 Z{D a f,D a g)L a . 

\a\<s 

06o3HaneHHe (/, g) 3ape3epBiipyeM fljia o6o3HaHeHHa ^eficTBHa cpyHKiniOHajia 
/ G Ha sjieivieHT g G npn Bcex s > 0, a TaiQKe ^eficTBHa / G D' Ha g G D. 
Ji&jiee b 3tom naparpacpe nncjia k, I > He npeflnojiaraiOTca uejibiMH. 
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IlycTb ip G D' — o6o6meHHaa (pyHKnna. Onpejj;ejiHM nojiyTopajiHHeHHyio 
cpopiviy (</?/, (?) h& DxD KaK (</?, /g). Ha30BeM 99 MyjibTuminKaTopoM H3 H 2 b 
(o6o3Hanas 93 G M[/c, — /]), ecjiH (popivia (</?/, (?) npo^ojuKaeTca no HenpepbiBHOcra 

Ha H$ X i?2) HHblMH CJIOBaMH, HMC6T MeCTO on,eHKa 

(<pf,g) < C\\f\\ k \\g\\i flJia Bcex <p,ipeD. 
B 3tom cjiynae (popMoii (</? /, (?) onpe^ejiaeTca orpaHnnemibiH onepaTop F : 

H 2 — > H 2 \ a HM6HHO, Ka>K^OMy / G CTaBHM B CCOTBeTCTBIie (pyHKU,HOHajI 

M^f G H 2 ~ l , flencTByiomnH Ha g G H l 2 KaK (M^f, g) = (<pf,g). 3aivieTHM, 
hto My HBJiaeTca onepaTopoM noronenHoro yMHOJKeHHH Ha (p, ecjin ip G D. 
Hopivia sjieivieHTa (p b npocTpaHCTBe MyjibTHnjiHKaTopoB nojiaraeTca paBHoii 
HopMe onepaTopa M v . 

00 

BbmejniM b M[k, — I] no^npocTpaHCTBa M [k, — I] h M[k,—l\. M[k,—l] 
onpe^ejiHM KaK 3aMbiKaHHe npocTpaHCTBa ocHOBHbix (pyHKniiii D no Hopivie 
M[k, —I]. 

IloflnpocTpaHCTBO Mo[k, —I] no onpeflejieHnio 6y;j,eT coctohtb H3 sjieMeHTOB ip 
TaKHx, hto onepaTop M v aBjiaeTca (—A + l)~^-orpaHHneHHbiM c npon3BOJibHO 

MajIOH OTHOCHTejIbHOH HOpMOH, HHblMH CJIOBaMH, flJIH npOH3BOJIbHOH / G H 2 

BbinojiHeHa oneHKa 

||M^/||_ I < e ||(-A + l)^/||_ l + 67(6)11/11*. 

B jj;ajibHeHnieM 6yjj;eT Hcnojib30BaTbca HHTepnojianiiOHHaa Teopeivia jj;jih 
niKajibi rnjibSepTOBbix npocTpaHCTB iff. Oh& h&m noHa/j;o6HTCH b cjie,n;yioineH 
cpopMyjinpoBKe (cm., HaMnpHMep, [1]): 

Teopeivia 06 HHTepnojiaijHH. nycmt 3adan AuneuHuu onepamop F : D — > 
D, u UMetom Mecmo oi^ennu 

\\Ff\\ S2 <C 2 \\f\\ t2 . 
Tosda npu < a < 1 eunojinena ov^euKa 

\\F f\\ aSl +{l- a )s 2 <C*C\ a ||/|Ut 1+ (l-a)t 2 . 

nepefifleM k onncaHnio cbohctb npocTpaHCTB M[k, —I]. 

Cpa3y >Ke 3aMeTHM, hto npocTpaHCTBa M[k, —I] h M[l, —k] coBna^aiOT. 
^eiicTBHTejibHO, oneHKH 

\(<P,fg)\ <C||/|| fc ||^||, Vf,geD 
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II 

\{<P,fg)\ <C||/||,|M|* v/, 9 gd 

BbinojiHaiOTca oflHOBpeivieHHO. 

H3 BbiinecKa3aHHoro 11 iiHTepnojiimiiOHHoii TeopeMbi HeMeflJieHHO cjie^yeT 

JleMMa 2. Ecjiu k 2 < k\ u k\ + h = k 2 + h, mo M[ki, — h] C M[k2,—h], u 

|| ■ \\M[k 2 -l 2 ] < || ' \\M[k 2 -h]- 

B cjieflyiomeM naparpa(pe HaM noTpeSyeTca cjieflyiomee yTBep>KfleHiie. 

JleMMa 3. Ecjiu ip G M[k, — I], mo KeadpamuunaH $opMa ip m [f] = 
((pD m ~ k f , D m ~ l f) npodojiMcaemcH no Henpepueuocmu ua H™. Ecau ip G 
M [k, — I], mo ip m [f] noduuHena cfiopMe (V m f, V m f) c npou3eoAbno mgaou 
omnocumeAbHou spaubto. 

JJoKasameAbcmeo. JJ^jih f,gED HMeeM oueHKy 

( V D m - k f,D m - l g) < \\<p\\M[k,-4D m ~ k fh\\D^ l 9\\i < C\\f\\m\\g\\m, 
hto flOKa3biBaeT nepBoe yTBep>K^eHHe. IlycTb Tenepb (p G Mo[k, —I]. Tor^a 

\{<pD m ~ k f, D m - l f)\ < e ((-A + l)^D m - k f, D m - l f) s + C(e)(f, f) = 

= e(Tf,f) + C(e)U\f), 

r^e T = D m ~ l (—A + Yy^ D m ~ k . OnepaTop T — flii(p(pepeHii;iiajibHbiH nopa^Ka 
2m, nosTOMy oh orpaHiineH KaK onepaTop 113 H™ b H^™, T.e. (Tf, f) < C(f, f) m . 
CjieflOBaTejibHO, 

\( V D m - k f, D m - l f)\ < ei (/, f) m + C(ei)(/, /). 

□ 

IlpHBefleM pafl ^ocTaTOHHbix ycjiOBiiii npiiHafljiejKHOCTii (pyHKiniii 
npocTpaHCTBy M[k,—l]. IIocKOJibKy M[k, — I] = M[l,—k], to flajiee 6e3 
orpaHii^ieHHa o6hi,hoctii npe,axiojio>KiiM k > I. B stom npe,axiojio>KeHiiii 

M[k, -i] c h-; oc . 

JleMMa 4. £"c/m A; > n/2, mo H 2 CM [k, —I], npuneM \\ ■ \\M[k,-i] < C\\ • \\-i- 
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JJoKasameAbcmeo. J\jih Hanajia flOKajKeM cjieflyiomee yTBepjK^eHiie: 

IJycmb k > n/2. Tosda 3ah ak>6oso k > I > —k u npou3eoAbHou napu 
cfiyHKi^uu f , g G D eunoAnena oi^eHKa 

\\fg\\i<C\\f\\ k \\g\\i- 

JXjih I = k 3to yTBep>KfleHHe npHBe^eHO b [8]. J\jik I = —k oho flOKa3aHO b 
rjiaBe 1. Tenepb ,a,jia npon3BOJibHoro / H3 (—k, k) yTBep>KfleHHe nojiynaeTca nyTeM 
npiiMeHeHna HHTepnojiainiOHHoii TeopeMbi k onepaTopy yMHOJKeHna Ha /. 

BepHeMCH k flOKa3aTejibCTBy npefljio>KeHHH. IlycTb (p £ H^ 1 . B Haninx 
npeflnojio>KeHHHx ^jih npoH3BOJibHbix f,g£D BepHa oireHKa 

\(vf,g)\ < M-i\\fg\\i < cy\\^\\f\\ k \\ g \\ l} 

OTKy^a H^Hm^,-;] < C|MI-z- nocKOJibKy D njiorao b H^ 1 , BbinojiHeHO 
BKjHoneHHe H 2 l C M [k, —I]. □ 

n ° 
JleMMa 5. IJycmb k < n/2, 7 < I u p > - — . Tosda C M [k, —I] u 

|| • ||Af[fc,-i] < II ' || 7 ,P- 

JJoKasameAbcmeo. ,ZIpKa3aTejibCTBO aHajioriiHHO ,a,OKa3aTejibCTBy TeopeMbi 5 
CTaTbH [10]. B KanecTBe KpaiiHirx MyjibTHnjiHKaTHBHbix oueHOK Ha^o B3aTb 

lk"0l|o,l < |M|o,2|M|o,2 

H 

II^IU,2 < IMI^IMU^, 

r^e K = n/2 + 5, L = Kj-. riepBaa oireHKa — sto HepaBeHCTBO Tejibflepa, BTopaa 
^OKa3aHa b jieMMe 3.3. IIojiiiJiiiHeHHaH iiHTepnojiairiiOHHaa TeopeMa (cm. [9]) ^acT 
on,eHKy 

r,a,e Pi = ^ -. 3ia oueHKa ^OKa3biBaeT BjioxceHiie H~f C M[k,—l] npii 

11 

Pi > f ■ BjiojKeHiie H^ 1 C M[k, —I] npii p > cjie^yeT 113 TeopeMbi 

I -\- k 7 

BJiojKeHiia CoSojieBa. □ 

JleMMa 6. IJycmb k < n/2, 7 < I u p > - — . Tozda C M [k, —I] u 

II • ||jif[fc,-j] < II • || 7 ,p- 
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JJoKasameAbcmeo. ,I[oKa3aTejibCTBO no cyTii aiiajioriiHHO ,n;0Ka3aTejibCTBy 
TeopeMbi 6 CTaTbii [10]. nepeniicjiiiM OTJiiiniia: 
IlpoBepaTbca 6y,a,eT oueHKa 

II^IIm < lkllfe,2||-0lb,2 

fljia s — n/{n — k), k < I, k < n/2. B Ka^iecTBe napaMeTpoB rji^, pi,2, Qi,2 SepeM 



< 771 < max< 77, k \ , r] 2 = r] - r} x 



2(n-k) 2(n-k) 
Pi = — I 0/1 -i I TT> P2 " 



n + 2(\j\+ Vl -kY l z n -2{\j\ + r h y 
q 1 = 2pi, q 2 = 2p 2 . 



HepaBeHCTBO 



IIV ? llb'|+m,PisllV'll|m|+r ? 2,P2S < C||p|| fc)2 |M|i,2 

cjie^yeT 113 TeopeMbi CoSoneBa BBH^y HepaBeHCTB 

k-(\j\+Vi) > — ~ ? , l-(\m\+r ]2 ) > — --, 
P\S z p 2 s z 

npoBepaeMbix HenocpeflCTBeHHO. □ 

JleMMa 7. IJycmb ip 3aeucum om p nepeMennux u npunadjieotcum 
npocmpaHcmey M[k, —I] e M. p , a c^ynKi^uM i\) 3aeucum om q nepeMennux 
u npunadjiewcum L 00 (R q ). Tosda (ftynKuiisi (p(x)ilj(y) G M[k, — I] e M. p+q u 
cnpaeedjiuea ou,enKa 



\\^\\M\k-l\ < \\<p\\M[k,-l]\ 

Ecau weep e M [k, -I], mo u pip G M [k, -I] e W +q . 

JJoKasameAbcmeo. ,I[ocjiobho noBTopaeT ^OKa3aTejibCTBO TeopeMbi 8 CTaTbii [11]. 

□ 

Teopeivia 8. IJycmb onepamop L euda (1) manoe, umo 3ah ezo ZAaenou uacmu 
L eunoAnena Koapuiimuenasi oi^enKa (2) (nanpuMep, L cuAbno SAAunmuHen 
u ezo Koatfitfiuuiienmu nenpepuenu). IJycmb (f/ynni^uu c a ^ npu \a\ + \/3\ < 
2m npunadAecHcam npocmpancmeaM M [m — \a\,— (m — |/3|)]. Tosda onepamop 
L Koppenmno onpedeAen nan ceKmopuaAbnuu onepamop e L 2 iW l ), npuueM 
3aMUKanue o6Aacmu onpedeAenun Keadpamuunou $opMU amoso onepamopa 
coenadaem c H™. 
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H™. Ecjiu nocAedoeame/ibHocmu ZAadnux (pyHKU^uu c a ^^ n G D, \a\ + \(3\ < 
2m, cxodttmctt k c Q)/ g no nopjue M[m — \a\,—(m — \/3\)], mo onepamopu L n 
c KoacfkfjuVfUeHmaMU c a ^ tn cxodnmcH k onepamopy L e CMUCJie paenoMepnou 
pe30AbeeHmHou cxoduMOcmu. IJpu amoM cnenmpu cr{L n ) cxodnmcH k cnenmpy 
cr(L) ceepxy. Ecau Mce L — cuMMempuuecKuu onepamop, a c a ^ — KOMnanmnue 
MyAbmunAUKamopu e yna3aHHUx npocmpaHcmeax, mo UMeem Mecmo o6uhh(lh 
cxoduMocmb cnenmpoe. 

J^oKasameAbcmeo. 3Ta Teopeivia cjie^yeT H3 TeopeMbi 1 h 3aMenaHHa 1. □ 

Cjie^yiomee yTBep>K^eHHe moxho CHHTaTb ochobhbim pe3yjibTaTOM 3toh 
CTaTbH. B cpopMyjiHpoBKe Hcnojib3yeTca noHaTHe cxo^hmocth cneKTpoB CBepxy 
ii CHii3y. CooTBeTCTByiomiie onpeflejieHna mojkho HafiTii b KHiire [4]. 

Teopeivia 9. Tlycmb SAaenatt uacmb L onepamopa L ecmb paenoMepno 
cuAbHO SAAunmunecKuu onepamop c nenpepuenuMU KoaaiaiwuueHmaMU, a 
KoaaiaiuVtUeHmu c a ^ tteAttwmctt pacnpedeAenuttMU, npuueM 

n 



c a ,p e H lal m npu \a\ > \P\, p > max{2, — }, 

m — \p\ 

c a ,p E Hf\- m npu \a\ < \f3\, p > max{2, n , . }. 



m — \a\ 

B cAynae m — \a\ ^ n/2 (m — 1/31 ^ n /2) donycKatomctt manatee 

Tl Tl 

3HaueHUH p = max{2, — } (p = max{2, : — -}). Tosda onepamop L 

m — \p\ m — \a\ 

KoppenmHO onpedeAen nan m-cenmopuaAbHuu onepamop e Ecau c™ p(x) — 
SAadxue aiyunu^uu, cxodnu^uecH e yna3auHux npocmpancmeax ifj, Q ' m k c a ^, 
mo L HeAHemcH paenoMepnuM pe30AbeenmnuM npedeAOM coomeemcmeywmux 
pezyAHpuux onepamopoe L n . Cnenmpu cr(L n ) cxodnmctt k o~(L) ceepxy, a 
ecAU SAaenuu onepamop L cuMMempuuen, mo UMeem Mecmo u cxoduMocmb 
cnenmpoe cnu3y. 

floKasameAbcmeo. 3to yTBep>KfleHiie ecTb cjieflCTBiie jieMMbi 5 h npe^bi^ymen 
TeopeMbi. Hy>KHO jinnib 3aivieTHTb, hto yMHOJKeHiie Ha rjia^Kyio (pyHKHiiio 
c KOMnaKTHbiMii HOCiiTejieM ecTb KOMnaKTHbiii MyjibTHnjiHKaTop. Ho TecT- 
cpyHKHiin njiOTHbi b coSojieBCKHx npocTpaHCTBax m , nosTOMy yMHOJKeHiie 
Ha cpyHKHiiio H3 sthx KJiaccoB Sy^eT TaKJKe KOMnaKTHbiM MyjibTHnjiHKaTopoM b 
M[m— \a\, — (m— \/3\)], ecjin hhcjioj? y^OBjieTBopaeT ycjiOBHaM TeopeMbi. TeopeMa 
^OKa3aHa. □ 
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